Nucleolytic inactivation and degradation of the RNase III processed pnp message encoding polynucleotide phosphorylase of Escherichia coli.
The two cleavages made by RNase III in the transcripts of the pnp gene of Escherichia coli, 80 nucleotides upstream of the coding sequence of polynucleotide phosphorylase, were previously demonstrated to trigger the rapid degradation of the pnp messenger. In this paper, we demonstrate that the 5' end of the RNase III processed pnp mRNA is attacked by ribonucleases more efficiently than the rest of the molecule. Several 5' extremities resulting from cleavages occurring in the first 500 nucleotides of the pnp transcript have been identified. Three of them referred to as X, Y and W occur in the wild-type strain at the beginning of the coding sequence of the pnp mRNA. The mRNA appears to be cleaved more efficiently at the X site, proximal to the initiation codon, than at sites Y and W located downstream. In vitro, the maturation at X is catalysed by RNase E but not by RNase III. Accumulation of RNA processed at X in RNase E deficient strains leads us to postulate that X is a high affinity primary site which is slowly cleaved by the residual activity of thermosensitive RNase E at non-permissive temperature and that secondary sites located downstream are processed less efficiently than X. Taken together, our results suggest that in wild-type E. coli the degradation of the RNase III processed mRNA is mediated by RNase E.